The aim of this research is to study the influence of sea water on the strength of porous concrete containing Portland Composite cement and micro monofilament polypropylene fibre. The specimens of porous concrete were immersed in the sea water up to 28 days. The compressive strength test and flexural strength test were carried out at 3, 7 and 28 days in order to investigate the strength development. The test result indicated that the strength of porous concrete can develop in the sea water. It was revealed that there was no appreciable effect of sea water on the hydration process when porous concrete were immersed in the sea water. An excellent bond was established between the cement paste and the coarse aggregates, resulting in the good compressive and flexural load bearing capacity of porous concrete.
Introduction
Many places in Indonesia are below sea level and the porous concrete could be an effective solution to the sea water flooding at the low land area and sea shore. Porous concrete consists of coarse aggregate and cement paste without fine aggregate (sand). Its holes or porosity absorbs surface water to pass through to a specially engineered sub-base where oils, rubber particles and others potential water pollutants are retained. It can be used as an instrumental in reducing storm water runoff and recharging groundwater. Also, porous concrete can be used to purify water [1] to protect the slope of hill or river [2] and as a rigid pavement for pedestrian walkways [3] .
Fly ash is an industrial by product generated in the thermal power plants which is recognized as an environmental pollutant. It contains pozzolan material therefore could be used as cement constituent to produce a type of blended cements such as Portland Composite cement. The objectives of the Portland Composite cement production are to reduce CO 2 emissions, to reduce the consumption of natural resources, and to contribute to a cleaner environment through the using of waste materials such as fly ash [4] and [5] .
Recently, researches and developments of the micro monofilament polypropylene fibre including the application to the structural members have been carried out. The basic purpose in using fibres as secondary reinforcement in concrete is to inhibit crack initiation and propagation in cement paste due to the tensile strength. The other reason for using polypropylene fibre is its durability in corrosive and sulphates environments [6] .
The aim of this research is to study the influence of sea water on the strength of porous concrete. Figure 1 shows the micro monofilament polypropylene fibre that used in this research. Its physical properties are shown in Table 1 . The dosage was 0.6 kg per m 3 of porous concrete. 
Materials and Experimental Methods

Micro monofilament polypropylene fibre
Crushed Stone
The tests for physical properties of crushed stone were designed in accordance with ASTM C33-03 (Standard Specification for Concrete Aggregates). The physical properties of crushed stone are shown in Table 3 . The crushed stone was used in surface dry condition.
4 Table 3 Physical Properties of Crushed Stone Table 4 shows the mix design of porous concrete. It was designed with porosity of 25% ± 2.5%. The mix design used a combination of a retarding admixture (retarder) and a high range water reducer (superplasticizer) to optimize the setting time and to improve the workability of the cement paste in the porous concrete. It should be noted that the content of admixtures were taken into consideration in calculation of the total and the effective water of the mixtures. Mix of concrete was prepared in 35 liter batches and was mixed in open pan mixer in laboratory. It was repeated three times. The following specimens were made from each mix: three φ150 x 300 mm cylinders for compressive strength strength test and three 100 x 100 x 400 mm beams for flexural strength test. Cylinder specimens and beams specimens were made by rodding 25 times in three layers and two layers, respectively. The test specimens were removed from their forms after 24 h and immersed in sea water at temperature of 25 ± 5 0 C until testing day.
Mix Design of Porous Concrete
Compressive Strength and Tensile Strength Test
Compressive strength and flexural strengths were tested at 3, 7 and 28 days. The equipments of compressive and flexural strength test are shown in Figure 2 . 
Results and Discussion
Results of Compaction
Porosity of porous concrete was range from 25.9 to 27.2%. This value met the design of porosity (25% ± 2.5%). Visual observation was used to evaluate the result of compaction of porous concrete. Results of compaction show that coarse aggregates can be covered by a layer of cement paste with micro monofilament polypropylene fibres. Observation of the cylinder specimens and beams specimen did not show any segregation of materials. No pilling of coarse aggregate or cement paste occurred at the lower end of the specimens.
Result of Strength Test
The result of compressive strength test and flexural strength test are show in Figure 2 and Figure 3 , respectively. Each compressive value was the average of five specimens. The value of compressive strength at 3, 7 and 28 days were 4.6MPa, 7.3MPa and 9.6MPa, respectively. The compressive strength at 3 and 7 days were 48% and 76% of the 28 days compressive strength, respectively.
The value of flexural strength at 3, 7 and 28 days were 1.0MPa, 1.6MPa and 2.65 MPa, respectively. The flexural strength at 3 and 7 days were 43% and 70% 6 of the 28 days flexural strength, respectively. The ratio of flexural strength to compressive strength at 28 days was 24%. Result of strength test show that the strength developed with immersing time, which attributed to more hydrated cement formed inside the hardened paste cement containing fibre, led to the stronger bonding strength between materials. The fractured surfaces of cylinder and beam specimens were visually examined. The crack propagating through the cement paste and coarse aggregate. It is indicated that the cement paste with micro monofilament polypropylene fibres effectively bond the coarse aggregates together, resulting in a good strength of porous concrete. All testing results revealed that sea water did not disturb the hydration process of porous concrete that immersed into the sea water. 
Conclusion
There was no appreciable effect of sea water on the hydration process when porous concrete was immersed in the sea water, hence strength of porous concrete can develop in the sea water.
